Efficacy and tolerability of two formulations of ramipril in Korean adults with mild to moderate essential hypertension: an 8-week, multicenter, prospective, randomized, open-label, parallel-group noninferiority trial.
This study was designed to compare the efficacy and tolerability of a new generic formulation of ramipril (test) and the branded formulation of ramipril (reference) to satisfy regulatory requirements for marketing of the generic product for use in Korean patients with mild to moderate hypertension. This was an 8-week, multicenter, prospective, randomized, open-label, parallel-group non-inferiority trial in adult patients (age > 18 years) with mild to moderate essential hypertension (sitting dia-stolic blood pressure [SiDBP] 90-109 mm Hg). After a 2-week washout of previous antihypertensive medications, eligible patients were randomized to receive either ramipril 5 mg/d in the morning (low-dose group: baseline SiDBP 90-99 mm Hg) or ramipril 10 mg/d (high-dose group: baseline SiDBP 100-109 mm Hg) for the first 4 weeks. If SiDBP was > or = 90 mm Hg after 4 weeks of treatment, the dose was increased to 10 mg/d for the remaining 4 weeks in the low-dose group, and hydrochlorothiazide 12.5 mg was added to the regimen for the remaining 4 weeks in the high-dose group. The primary end point was the change in SiDBP from baseline to week 8. Secondary end points included a noninferiority analysis of the test and reference formulations with respect to the change in mean sitting systolic blood pressure (SiSBP) from baseline to week 8; SiDBP and SiSBP response rates (proportion of patients achieving an SiDBP < 90 mm Hg and SiSBP < 140 mm Hg, respectively) at 8 weeks; and changes from baseline in SiSBP, pulse wave velocity (PWV), exercise capacity, left-ventricular diastolic function (LVDF), and levels of brain natriuretic peptide (BNP) and high-sensitivity C-reactive protein (hs-CRP). Laboratory and clinical adverse events (AEs) were monitored at each study visit (4 and 8 weeks). The modified intent-to-treat population consisted of 89 patients (45 test, 44 reference; 60 men, 29 women; mean age, 49.7 years; mean weight, 69.9 kg). At week 8, mean (SD) SiSBP and SiDBP were significantly decreased from baseline in both groups (test: from 145.0 [9.7]/98.1 [5.3] mm Hg to 132.2 [11.1]/ 91.8 [7.1] mm Hg [P < 0.001]; reference: from 145.1 [11.4]/98.0 [5.7] mm Hg to 134.0 [14.6]/92.5 [7.9] mm Hg [P < 0.001]). The changes in blood pressure at week 8 did not differ significantly between the test and reference groups or between the low- and highdose groups in a subgroup analysis. Blood pressure response rates at 8 weeks did not differ significantly between the groups receiving the test and reference formulations (SiDBP: 26.7% and 31.8%, respectively; SiSBP: 37.8% and 40.9%). In addition, there were no significant between-group differences in the change in PWV (-63.8 and -38.7 cm/sec), LVDF at rest or after exercise, or levels of BNP or hs-CRP. The incidence of AEs was 64.4% in the test formulation group and 68.2% in the reference group formulation (P = NS). The most common AE in both groups was cough (10/45 [22.2%] and 10/44 [22.7%]). There were no significant differences in the efficacy and tolerability of the test and reference formulations of ramipril in these Korean adults with mild to moderate hypertension. The new generic formulation was noninferior to the reference formulation in terms of the change in SiDBP at week 8.